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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

This invention relates to a method for generating a 
radiation image signal wherein an image signal is ob- 
tained by reading out a radiation image which has been 
recorded on a recording medium during an image re- 10 
cording operation using a grid and which comprises an 
object image and a striped grid image corresponding to 
the grid and superposed upon the object image. This 
invention also relates to an image processing method 
for such a radiation image. This invention further relates *5 
to a radiation image read-out apparatus wherein a meth- 
od for generating a radiation image signal is employed. 

Description of the Prior Art 

Techniques for reading out a recorded radiation im- 
age in order to obtain an image signal, carrying out ap- 
propriate image processing on the image signal, and 
then reproducing a visible image by use of the proc- 
essed image signal have heretofore been known in var- 
ious fields. For example, as disclosed in Japanese Pat- 
ent Publication JP-A-61(1986)-5193, an X-ray image is 
recorded on a sheet of X-ray film having a small gamma 
value designed for the type of image processing to be 
carried out, the X-ray image is read out from the X-ray 
film and converted into an electric signal, and the electric 
signal (image signal) is processed and then used for re- 
producing the X-ray image as a visible image on a copy 
photograph or the like. In this manner, a visible image 
having good image quality with high contrast, high 
sharpness, high graininess, or the like can be repro- 
duced. 

Also, when certain kinds of phosphors are exposed 
to radiation such as X-rays, a-rays, f*-rays, y-rays ( cath- 
ode rays or ultraviolet rays, they store part of the energy 
of the radiation. Then, when the phosphor which has 
been exposed to the radiation is exposed to stimulating 
rays such as visible light, light is emitted by the phosphor 
in proportion to the amount of energy stored during ex- 
posure to the radiation. A phosphor exhibiting such 
properties is referred to as a stimulable phosphor. As 
disclosed in U.S. Patent Nos. US-A-4,258,264, US-A- 
4,276,473, US-AA315,318, US-A-4,387,428, and Jap- 
anese Unexamined Patent Publication No. JP-A-56 
(1 981 )-1 1395, it has been proposed to use stimulable 
phosphors in radiation image recording and reproducing 
systems. Specifically, a sheet provided with a layer of 
the stimulable phosphor (hereinafter referred to as a 
stimulable phosphor sheet) is first exposed to radiation 
which has passed through an object such as the human 
body in order to store a radiation image of the object 
thereon, and is then scanned with stimulating rays, such 
as a laser beam, which cause it to emit light in proportion 



to the amount of energy stored during exposure to the 
radiation. The light emitted by the stimulable phosphor 
sheet, upon stimulation thereof, is photoelectrically de- 
tected and converted into an electric image signal. The 
image signal is then used to reproduce the radiation im- 
age of the object as a visible image on a recording ma- 
terial such as photographic film, a display device such 
as a cathode ray tube (CRT), or the like. 

Radiation image recording and reproducing sys- 
tems which use stimulable phosphor sheets are advan- 
tageous over conventional radiography using silver hal- 
ide photographic materials, in that images can be re- 
corded even when the energy intensity of the radiation 
to which the stimulable phosphor sheet is exposed var- 
ies over a wide range. More specifically, since the 
amount of light emitted upon stimulation after the radi- 
ation energy is stored on the stimulable phosphor varies 
over a wide range and is proportional to the amount of 
energy stored during exposure to the radiation, it is pos- 
sible to obtain an image having a desirable density re- 
gardless of the energy intensity of the radiation to which 
the stimulable phosphor sheet was exposed. In order to 
obtain a desirable image density, an appropriate read- 
out gain is set when the emitted light is being detected 
and converted into an electric signal to be used in the 
reproduction of a visible image on a recording materia! 
or a display device. 

During the recording of a radiation image of an ob- 
ject on a recording medium, such as X-ray film or a stim- 
ulable phosphor sheet, a grid is often located between 
the object and the recording medium such that radiation 
scattered by the object does not impinge upon the re- 
cording medium. The grid is constituted of bars of a ra- 
diation-impermeable materia!, such as lead, and bars of 
a radiation-permeable material, such as aluminium or 
wood, which are alternately located in parallel at small 
pitches of approximately 4.0 bars/mm. When the grid is 
used during the recording of a radiation image of an ob- 
ject on a recording medium, radiation scattered by the 
object is prevented from impinging upon the recording 
medium, and therefore the contrast of the radiation im- 
age of the object can be kept high. However, a grid im- 
age having a striped pattern is recorded together with 
the object image on the recording medium. 

In general, in radiation image read-out apparatus- 
es, wherein an image signal is detected from a recording 
medium which has a radiation image recorded thereon, 
light which is emitted from the recording medium and 
which carries information about the radiation image is 
photoelectrically detected and converted into an image 
signal. The image signal is then sampled at sampling 
intervals of Ax=1 /(2-f ss) corresponding to the spatial fre- 
quency, which is the maximum of a spatial frequency 
range necessary for image information. The spatial fre- 
quency, which is the maximum of a spatial frequency 
range necessary for image information, is herein denot- 
ed by fss. The sampled image signal is then digitized. 
In cases where the radiation image comprises the object 
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image and a grid image superposed upon the object im- 
age, the image signal obtained in the manner described 
above includes not only the information representing the 
radiation image of the object but also noise which is 
caused to occur by the grid image. The noise will occur 5 
even if the spatial frequency of the grid image is higher 
than the maximum spatial frequency fss necessary for 
image information. 

Figure 6A is a graph showing the spatial frequency 
characteristics of a radiation image, which has been re- 10 
corded on a recording medium and which comprises an 
object image and a grid image superposed upon the ob- 
ject image, along a direction intersecting perpendicular- 
ly to the striped pattern of the grid image. 

By way of example, it is herein assumed that, during 15 
the recording of the radiation image, a grid having the 
bars of a radiation-impermeable material and the bars 
of a radiation-permeable material, which are alternately 
located in parallel at pitches of 4.0 bars/mm, was used. 
The spatial frequency of the grid image is 4 cycles/mm. 20 
Also, it is assumed herein that the spatial frequency fss, 
which is the maximum of a spatial frequency range nec- 
essary for the reproduction of a visible radiation image 
of the object, is 2.5 cycles/mm. 

Figure 6B is an explanatory graph showing how 25 
noise occurs when an image signal is sampled at sam- 
pling intervals of Ax=1/(2-fss)=0.2 (mm) corresponding 
to the spatial frequency fss=2. 5 (cycles/mm), i.e. is sam- 
pled five times per mm. When such sampling intervals 
are applied, it is possible to obtain information in the spa- 30 
tial frequency region which is below the spatial frequen- 
cy fss=2.5 (cycles/mm), which is the maximum of a spa- 
tial frequency range necessary for the reproduction of a 
visible radiation image of the object. 

In Figure 6B, the same curve as that shown in Fig- -35 
ure 6 A is indicated by the solid line. As indicated by the 
broken line, noise occurs at the position corresponding 
to 1 cycle/mm, with which the position of the peak oc- 
curring at 4 cycles/mm coincides when the curve indi- 
cated by the solid line is folded back from the part cor- 40 
responding to fss=2.5 (cycles/mm). Such noise is re- 
ferred to as aliasing. Specifically, the aliasing corre- 
sponding to a spatial frequency of 4 cycles/mm of the 
grid image occurs at the position corresponding to 1 cy- 
cle/mm. 45 

Figure 6C is a graph showing the spatial frequency 
characteristics of the radiation image represented by an 
image signal obtained from the sampling in which sam- 
pling intervals of Ax=1/(2fss)=0.2 (mm) are applied. 

In cases where a visible image is reproduced to a 50 
scale of one to one from the image signal, which in- 
cludes the noise corresponding to the grid image and 
occurring at the position of 1 cycle/mm, a striped pattern 
having a spatial frequency of 1 cycle/mm occurs on the 
reproduced visible image. Even if the spatial frequency $5 
of the grid image falls within such a spatial frequency 
range that the grid image is not very perceptible, when 
an image signal is sampled, noise which constitutes a 



striped pattern wilt occur in such a spatial frequency 
range that the grid image is perceptible. When the sam- 
pled image signal is used in the reproduction of a visible 
image, a visible image having bad image quality is ob- 
tained. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
method for generating a radiation image signal, which 
includes little noise due to a grid, from a radiation image 
which has been recorded on a recording medium during 
an image recording operation using the grid. 

The object of the present invention is achieved by 
the features of the characterizing part of claim 1 . 

The first method for generating a radiation image 
signal in accordance with the present invention is based 
on the findings that the aliasing occurs at a position cor- 
responding to a specific spatial frequency (for example, 
1 cycle/mm in Figure 6B) because of the sampling in- 
tervals of Ax being constant and adversely affects the 
image quality ol a reproduced visible image. 

With the first method for generating a radiation im- 
age signal in accordance with the present invention, an 
image signal is sampled such that a plurality of image 
signal components are obtained which correspond to a 
plurality of discrete points on the radiation image, inter- 
vals between the discrete points varying irregularly from 
predetermined intervals at least along a direction inter- 
secting the striped pattern of the grid image on the ra- 
diation image. Therefore, aliasing does not occur at a 
position corresponding to a specific spatial frequency, 
and an image signal can be generated which includes 
little striped pattern due to the grid and which represents 
a radiation image having good image quality. 

By way of example, random numbers may be used 
in order to vary the intervals between the discrete points 
irregularly. However, the variation in the intervals be- 
tween the discrete points need not necessarily be com- 
pletely irregular. For example, a certain pattern of the 
irregular variation in the intervals between the discrete 
points may be repeated with a substantially long period. 

It depends on the sampling intervals applied during 
the detection of the original image signal whether the 
original image signal includes the image signal compo- 
nents representing the grid image or includes the image 
signal components representing the aliasing caused to 
occur by the grid image. Therefore, in cases where the 
original image signal includes the image signal compo- 
nents representing the grid image, the term 'reducing 
or eliminating the spatial frequency components corre- 
sponding to a striped pattern or to aliasing" as used 
herein means reducing or eliminating the spatial fre- 
quency components corresponding to the striped pat- 
tern of the grid image. In cases where the original image 
signal includes the image signal components represent- 
ing the aliasing, the term "reducing or eliminating the 
spatial frequency components corresponding to a 
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striped pattern or to aliasing" as used herein means re- 
ducing or eliminating the spatial frequency components 
corresponding to the aliasing. 

BRIEF DESCRIPTION OF THE DRAWINGS 5 

Figure 1 is a schematic view showing an example 
of a radiation image recording apparatus, 
Figure 2 is a schematic view showing a radiation 
image which has been stored on a stimulable phos- 
phor sheet during an image recording operation us- 
ing a grid and which comprises an object image and 
a striped grid image corresponding to the grid and 
superposed upon the object image, 
Figure 3 is a perspective view showing an example 
of a radiation image read-out apparatus wherein an 
embodiment of the first method for generating a ra- 
diation image signal in accordance with the present 
invention is employed, 

Figure 4A is an explanatory graph showing a series 
of pulses generated at constant time intervals, 
Figure 4B is an explanatory graph showing random 
clock pulses generated by the random clock gener- 
ator of the radiation image read-out apparatus 
shown in Figure 3, 

Figures 5 A and 5B are explanatory graphs showing 
another embodiment of the first method for gener- 
ating a radiation image signal in accordance with 
the present invention, 

Figure 6A is a graph showing the spatial frequency 
characteristics of a radiation image, which has been 
recorded on a recording medium and which com- 
prises an object image and a grid image super- 
posed upon the object image, along a direction in- 
tersecting perpendicularly to the striped pattern of 
the grid image, 

Figure 6B is a graph showing the curve of Figure 
6A and aliasing which occurs in an image signal 
sampled at sampling intervals of Ax=1/(2x2.5)=0.2 
(mm) corresponding to a spatial frequency fss=2.5 
(cycles/mm), which is the maximum of a desired 
spatial frequency range, 

Figure 6C is a graph showing the spatial frequency 
characteristics of a radiation image represented by 
an image signal sampled at sampling intervals of 
0.2mm, which are the same as in Figure 6B. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will hereinbelow be de- 
scribed in further detail with reference to the accompa- 
nying drawings. 

Figure 1 schematically shows an example of a ra- 
diation image recording apparatus. In the radiation im- 
age read out apparatus, a stimulable phosphor sheet is 
used as a recording medium. 

With reference to Figure 1, radiation 2 is produced 



by a radiation source 1 and passes through an object 3. 
Thereafter, the radiation 2 passes through a grid 4 and 
impinges upon a stimulable phosphor sheet 11 . The grid 
4 is constituted of lead bars 4a, 4a, ... and aluminium 
bars 4b, 4b, ... which are alternately located in parallel 
at pitches of 4 bars/mm. The radiation 2 is blocked by 
the lead bars 4a, 4a, ... and passes through the alumin- 
ium bars 4b, 4b, ... Therefore, an image of the object 3 
and a striped grid image having a pattern of stripes at 
pitches of 4 stripes/mm are stored on the stimulable 
phosphor sheet 1 1 . Radiation 2a scattered by the object 
3 impinges obliquely upon the grid 4. Therefore, scat- 
tered radiation 2a is blocked or reflected by the grid 4 
and does not impinge upon the stimulable phosphor 
sheet 11. Accordingly, a sharp radiation image free of 
adverse effects of the scattered radiation 2a is stored 
on the stimulable phosphor sheet 11. 

Figure 2 schematically shows a radiation image 
which has been stored on the stimulable phosphor sheet 
11 during the image recording operation using the grid 
4. The radiation image comprises an object image 5 (in- 
dicated by the oblique lines) and a striped grid image 6 
(indicated by vertical stripes) which corresponds to the 
grid 4 and which is superposed upon the object image 5. 

Figure 3 is a perspective view showing an example 
of a radiation image read-out apparatus wherein an em- 
bodiment of the first method for generating a radiation 
image signal in accordance with the present invention 
is employed. 

With reference to Figure 3, the stimulable phosphor 
sheet 11 , on which the radiation image has been stored, 
is placed at a predetermined position in the radiation im- 
age read-out apparatus. The stimulable phosphor sheet 
11 is conveyed at a predetermined speed in a sub-scan- 
ning direction indicated by the arrow Y by a sheet con- 
veyance means 15, which is constituted of an endless 
belt or the like and which is operated by an operating 
means (not shown). The stimulable phosphor sheet 11 
has been placed at the predetermined position such that 
the striped pattern of the grid image 6 shown in Figure 
2 extends parallel to the sub-scanning direction indicat- 
ed by the arrow Y. A laser beam 1 7 produced by a laser 
beam source 16 is reflected and deflected by a rotating 
polygon mirror 18, which is quickly rotated by a motor 
24 in the direction indicated by the arrow. Thereafter, the 
laser beam 17 passes through a converging lens 19 
constituted of an fG lens or the like. The direction of the 
optical path of the laser beam 17 is then changed by a 
mirror 20. The laser beam 17 impinges upon the stimu- 
lable phosphor sheet 1 1 and scans it at a predetermined 
speed Vx (mm/sec.) in a main scanning direction indi- 
cated by the arrow X. The main scanning direction is 
approximately normal to the sub-scanning direction in- 
dicated by the arrow Y When the stimulable phosphor 
sheet 11 is exposed to the laser beam 17, the exposed 
portion of the stimulable phosphor sheet 11 emits light 
21 in an amount proportional to the amount of energy 
stored thereon during its exposure to radiation. The 
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emitted light 21 is guided by a light guide member 22, 
and photoelectrical^ detected by a photomultiplier 23. 
The light guide member 22 is made from a light guiding 
material such as an acrylic plate, and has a linear light 
input face 22a positioned so that it extends along the 5 
main scanning lineonthestimulable phosphor sheet 11, 
and a ring-shaped light output face 22b positioned so 
that it is in close contact with a light receiving face of the 
photomultiplier 23. The emitted light 21, which has en- 
tered the light guide member 22 from its light input face 
22a, is guided through repeated total reflection inside of 
the light guide member 22, emanates from the light out- 
put face 22b, and is received by the photomurtiplier 23. 
In this manner, the amount of the emitted light 21 carry- 
ing the radiation image is converted into an electric sig- 
nal by the photomultiplier 23. 

An analog output signal S generated by the photo- 
multiplier 23 includes signal components falling in the 
spatial frequency region above the spatial frequency 
fss=2.5 (cycles/mm), which is the maximum of a desired 
spatial frequency range necessary for the reproduction 
of a visible radiation image having good image quality. 
Particularly, the analog output signal S includes the sig- 
nal components, which represents the grid image 6 
shown in Figure 2 and which fall in the spatial frequency 
region above the spatial frequency fss. The signal com- 
ponents representing the grid image 6 adversely affect 
the image quality of a reproduced visible image and 
must be reduced or eliminated. 

The analog output signal S is logarithmically ampli- 
fied by a logarithmic amplifier 26. In an A/D converter 
27, the amplified analog output signal S is sampled with 
the timing with which random clock pulses CR are gen- 
erated by a random clock generator 28. The signal ob- 
tained from the sampling is digitized by the A/D convert- 
er 27 into a digital image signal SD. The digital image 
signal SD is stored in a storage means 29. 

Figure 4A is an explanatory graph showing a series 
of pulses generated at constant time intervals of Ts. Fig- 
ure 4B is an explanatory graph showing the random 
clock pulses CR generated by the random clock gener- 
ator 28 of the radiation image read-out apparatus shown 
in Figure 3. In Figures 4A and 4B, the horizontal axis t 
represents the time base (sec). 

With reference to Figure 4 A, the time intervals of Ts 
correspond to the sampling intervals of Ax=1/(2*fss)=0.2 
(mm). When the sampling intervals of 0.2mm are ap- 
plied, an image signal is obtained which represents the 
image information below the spatial frequency fss=2.5 
(cycles/mm), which is the maximum of a desired spatial 
frequency range necessary for the reproduction of a vis- 
ible object image having good image quality from the 
stimulable phosphor sheet 11 shown in Figure 3. The 
time intervals Ts are represented by the formula 



where Vx denotes the speed (mm/sec.) with which the 
laser beam 17 scans the stimulable phosphor sheet 11 
in the main scanning direction. 

With reference to Figure 4B, the random clock puls- 
es CR are generated with timing which varies at random 
with respect to the constant time intervals of Ts. 

As described above, the random clock pulses CR 
are fed into the A/D converter 27 shown in Figure 3. In 
the A/D converter 27, the amplified analog output signal 
is sampled with the timing, with which the random clock 
pulses CR are generated by the random clock generator 
28, and converted into the digital image signal SD. 

The image signal SD is made up of image signal 
components sampled with the timing modulated at ran- 
dom. Therefore, aliasing due to the grid image 6 shown 
in Figure 2 does not occur at a specific spatial frequency, 
and the image signal SD represents an image having 
good image quality. 

In the embodiment described above, the stimulable 
phosphor sheet 11 is placed at the predetermined posi- 
tion in the radiation image read-out apparatus of Figure 
3 such that the striped pattern of the grid image 6 ex- 
tends parallel to the sub-scanning direction indicated by 
the arrow Y in Figure 3. In cases where the stimulable 
phosphor sheet 11 is placed at the predetermined posi- 
tion in the radiation image readout apparatus of Figure 
3 such that the striped pattern of the grid image 6 ex- 
tends parallel to the main scanning direction indicated 
by the a rrow X, it is necessary that the sampling intervals 
along the sub-scanning direction be modulated at ran- 
dom. By way of example, the random modulation of the 
sampling intervals along the sub-scanning direction 
may be achieved by moving the mirror 20 at random or 
changing the speed, with which the stimulable phosphor 
sheet 1 1 is conveyed in the sub-scanning direction indi- 
cated by the arrow Y, at random, so that the intervals 
between main scanning lines vary randomly in the sub- 
scanning direction. In cases where the stimulable phos- 
phor sheet 11 is placed at the predetermined position in 
the radiation image read-out apparatus of Figure 3 such 
that the direction along which the striped pattern of the 
grid image 6 extends is not parallel to the main scanning 
direction nor to the sub-scanning direction or is un- 
known, it is necessary that both the sampling intervals 
along the main scanning direction and the sampling in- 
tervals along the sub-scanning direction be modulated 
at random. 

The image signal SD generated in the manner de- 
scribed above is stored in the storage means 29 and is 
then fed therefrom into an image processing and repro- 
ducing apparatus 50. The image processing and repro- 
ducing apparatus 50 carries out the appropriate image 
processing on the image signal SD and reproduces a 
visible image from the processed image signal SD. Be- 
cause the image signal SD fed into the image process- 
ing and reproducing apparatus 50 includes little or no 
adverse effects of the grid 4, a visible image having good 
image quality can be reproduced from the image signal 
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SD. 

Another embodiment of the first method for gener- 
i ating a radiation image signal in accordance with the 

present invention will be described hereinbelow with ref- 
erence to Figures 5A and 5B. 

Figure 5A shows a series of pulses generated at 
constant time intervals of ATs which are markedly short- 
er than the sampling intervals of Ts necessary for the 
reproduction of a visible object image. The pulses 
shown in Figure 5A are generated by a clock generator, 
which is employed in lieu of the random clock generator 
28 shown in Figure 3, and fed into the A/D converter 27. 
The A/D converter 27 samples a plurality of image signal 
components at time intervals of ATs from the amplified 
ana tog output signal S. Thereafter, as shown in Figure 
5B, an image signal is extracted with random timing from 
the image signal components. 

As described above, constant sampling intervals 
(ATs) may be applied during the sampling from the am- 
plified analog output signal S, and an image signal may 
be uttimately obtained which comprises image signal 
components corresponding to random sampling inter- 
vals. The image signal may be simply extracted from a 
plurality of image signal components obtained from the 
sampling at time intervals of ATs. Alternatively, as indi- 
cated by the chained lines in Figure 5B, the mean values 
of the values of several neighboring image signal com- 
ponents may be calculated, and components having the 
mean values may be set as new image signal compo- 
nents corresponding to random sampling intervals. As 
for the sub-scanning direction, the small sampling inter- 
vals of ATs can be set by, for example, decreasing the 
speed with which the stimulable phosphor sheet 11 
shown in Figure 3 is conveyed. 

In the aforesaid embodiments, stimulable phosphor 
sheets are used. However, the first method for generat- 
ing a radiation image signal in accordance with the 
present invention is widely applicable when radiation im- 
ages are read out, which have been recorded on record- 
ing media during image recording operations using grids 
and each of which comprises an object image and a 
striped grid image corresponding to the grid and super- 
posed upon the object image. For example, the first 
method for generating a radiation image signal in ac- 
cordance with the present invention is applicable also 
when X-ray image signals are detected from X-ray films 
having X-ray images recorded thereon. 



Claims 

1. A method for generating a radiation image signal, 
which comprises the steps of: 
detecting an image signal (S) by reading out a ra- 
diation image which has been recorded on a record- 
ing medium (11) during an image recording opera- 
tion using a grid and which comprises an object im- 
age and a striped grid (4) image corresponding to 



the grid and superposed upon the object image 
characterized by 

sampling said image signal (S) with a timing mod- 
ulated at random such that the sampled image sig- 

s nal (SD) is made up of a plurality of image signal 
components which correspond to a plurality of dis- 
crete points on said radiation image, the sampling 
intervals between said discrete points being not 
constant, varying in accordance with the modulated 

10 sampling time at least along a direction crossing the 
striped patterns of said grid image on said radiation 
image. 

2. A method for generating a radiation image signal as 
is defined in claim 1 , wherein said recording medium 

(11) is a stimulable phosphor sheet on which a ra- 
diation image has been stored. 

3. A method for generating a radiation image signal as 
20 defined in claim 2, wherein said image signal (S) is 

detected from a read-out operation wherein said 
stimulable phosphor sheet (11) is exposed to stim- 
ulating rays which cause said stimulable phosphor 
sheet to emit light in proportion to the amount of en- 
25 ergy stored thereon during exposure to radiation, 
and the emitted light is detected photoelectrical!/ 

4. A method for generating a radiation image signal as 
defined in claim 3, wherein said stimulating rays are 

30 a laser beam. 

5. A method for generating a radiation image signal as 
defined in claim 1 , wherein said recording medium 
is photographic film. 

35 

Paten tanspruche 

1. Verfahren zum Erzeugen eines Strahlungsbildsi- 
40 gnals, das die Schritte aufweist: 

Erfassen eines Bildsignals (S) durch Auslesen 
eines Strahlungsbilds, das auf einem Aufzeich- 
nungsmedium (11) wahrend eines Bildauf- 

45 zeichnungsvorgangs aufgezeichnet worden 

ist, unter Verwendung eines Gitters, und das 
ein Objektbild und ein Bild mit gestreiftern Git- 
ter (4) entsprechend dem Gitter und uberlegt 
auf dem Objektbild aufweist, gekennzeichnet 

so durch 

Abtasten des Bildsignals (S) mit einer Zeitab- 
stimmung, die zufallsmaBig moduliert ist, so 
daft das abgetastete Bildstgnal (SD) aus einer 
55 Vielzahl von Bildsignalkomponenten aufgebaut 

ist, die einer vielzahl diskreter Punkte auf dem 
Strahlungsbild entsprechen, wobei die Abtast- 
intervalle zwischen den diskreten Punkten 
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nicht konstant sind, Variieren gemaB der mo- 
dulierten Abtastzeit mindeslens entlang einer 
Richtung, die die gestreiften Muster des Gitter- 
bilds auf dem Strahlungsbild uberquert. 

5 

2. Verfahren zum Erzeugen eines Strahlungsbildsi- 
gnals, wie es im Anspruch 1 definiert ist, wobei das 
Aufzeichnungsmedium (11) ein stimulierbares 
Phosphorblatt ist, auf dem ein Strahlungsbild ge- 
speichert worden ist. 10 

3. Verfahren zum Erzeugen eines Strahlungsbildsi- 
gnais, wie es im Anspruch 2 definiert ist, wobei das 
Bildsignal (S) von einem Auslesevorgang erfaBt 
wird, wobei das stimulierbare Phosphorblatt (11)sti- is 
mulierenden Strahlen ausgesetzt wird, die bewir- 
ken, daB das stimulierbare Phosphorblatt Licht im 
Verhaltnis zu der Menge an Energie, die darauf 
wahrend einer Aussetzung gegenuber Strahlung 
gespeichert ist, emittiert, und wobei das emittierte 20 
Licht photoelektrtsch erfaBt wird. 

4. Verfahren zum Erzeugen eines Strahlungsbitdsi- 
gnals, wie es im Anspruch 3 definiert ist, wobei die 
stimulierende Strahlung ein Laserstrahl ist. 25 

5. Verfahren zum Erzeugen eines Strahlungsbildsi- 
gnals, wie es im Anspruch 1 definiert ist, wobei das 
Aufzeichnungsmedium ein photograph ischer Film 

ist. 30 



port d'enregistrement (11) est une feuille lumines- 
cente stimulabte sur iaquelle a ete accumulee une 
image d'un rayonnement. 

3. Procede de creation d'un signal d'image d'un rayon- 
nement selon la revendication 2, dans lequel le si- 
gnal d'image (S) est detecte a partir d'une operation 
de lecture dans Iaquelle la feuille luminescente sti- 
mulable (11) est exposee a des rayons de stimula- 
tion qui provoquent remission, par la feuille lumi- 
nescente stimulable, de lumiere en proportion de la 
quantite d'energie accumulee dans la feuille lors de 
I'exposition au rayonnement, et la lumiere emise est 
detectee photoelectriquement 

4. Procede de creation d'un signal d'image d'un rayon- 
nement selon la revendication 3, dans lequel les 
rayons de stimulation sont formes par un faisceau 
laser. 

5. Procede de creation d'un signal d'image d'un rayon- 
nement selon la revendication 1 , dans lequel le sup- 
port d'enregistrement est un film photograph ique. 



Revendications 

1 . Procede de creation d'un signal d'image d'un rayon- 3$ 
nement qui comprend I'etape suivante 

la detection d'un signal d'image (S) par lecture 
d'une image d'un rayonnement qui a 6t6 enregistr6 
sur un support d'enregistrement (11) pendant une 
operation d'enregistrement d'image avec une grille 40 
et qui comport e une image d'un objet et une image 
d'une grille a bandes (4) correspondant a la grille et 
su per pose e a I' image de I'objet, 

caracterise par 

I'echantillonnage du signal d'image (S) avec 45 
une synchronisation mod u lee de facon ateatoire 
afin que le signal d'image echantillonne (SD) soit 
constitue de plusieurs composantes de signal 
d'image qui correspondent a plusieurs points sepa- 
res sur I'image du rayonnement, les intervalles so 
d'echantillonnage entre les points separes n'etant 
pas constants et variant avec le temps moduli 
d'echantillonnage au moins dans une direction qui 
recoupe le dessin a bandes de I'image de la grille 
sur I'image du rayonnement. 55 

2. Proc§de de creation d'un signal d'image d'un rayon- 
nement selon la revendication 1 , dans lequel le sup- 
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